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Nowadays, indoor positioning has become a topical issue with the growth of the 
demand of indoor positioning application, such as guiding customers in market and 
firefighters rescue. Compare to the indoor positioning technology based on wireless 
signals, inertial navigation does not rely on external device, and estimate the  
pedestrian location by the measures of inertial sensors. Based on the pedestrian 
dead-reckoning, the error of inertial navigation will be accumulated. 
In this paper, we focus on the application of Kalman filter in pedestrian inertial 
navigation system. According to the accuracy of dynamic process, the anti-jamming 
ability and the estimation of noise, a suitable Kalman filter can be applied to improve 
the positioning results. 
For the nonlinear process of pedestrian movement, the zero velocity update and 
the discrete Kalman filter can not fully reflect the motion state. By Taylor expansion 
at the state estimation point, the propagation of the error state can be analyzed and 
the extend Kalman filter can be derived. And the introduction of adaptive Kalman 
filter can further improve the robustness of the system and suppress the interference 
of outliers. 
It’s easily to found that the adaptive noise estimation method which based on 
Sage-Husa filtering will lead to the divergence of the filter. As a result, we should 
make a concrete analysis of the system noise and observation noise. For system noise, 
the errors of sensors are not inestimable, the model based on bias and the model based 
on Allan variance can estimate the errors effectively and compensate the measures of 
sensors. For observation noise, the observation is determined by the condition of zero 
velocity detection, the error between the assumption of zero velocity and the real 
velocity reflects the observation error, and then the theoretical value of the 
observation noise covariance can be derived by an approximation. The results show 

















the theoretical derivation of the observation noise covariance can avoid the 
over-correction or inadequate correction, thus the adjustment process of experience 
value can be reduced. 
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